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Pabouas mporpamma ydeGHoro mpemmera Xumus pazpaboTaHa Ha OCHOBE

TpeOOBaHMIA:

(befiepanbHOTO  rOCYNapCTBEHHOIO  00pa3OBaTENbHOTO CTaHIapTa CpeIHEro
001IIero 00pa30BaAHMUS, YTBEPKIEHHOTO IIPHKA30M MrunucrepcTBa 06pa3oBaHUs
u Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 . Ne 413 (maee — ®LOC
COO), B pemaxmuu or 12.02.2025 Ne 93 «O BHeCeHHH H3MEHEHWH B
esepanbHBIA  TOCYZApCTBEHHBIH 0Opa30BATEIBHBIMN CTaHZAPT CPETHEro
o011ero o6pa3oBaHMs, YTBEPKIEHHBIH IPUKA30M MuHucTepcTBa 06pazoBaHus
1 Hayku Pocculickoit @eneparyu ot 17.05.2012 No413y,

(hefiepanbHOTO  rOCYIapCTBEHHOIO  06pPa3OBaTENBHONO CTaHZapTa CpPEeIHETO
Ipo(hecCHOHANBHOI0 o0OpazoBaHus 13(0) CIIELMATBHOCTH 40.02.04
Opucnpydenyus ytBepsnennoro Ilpukazom MunncTepcTBa MpOCBEIIEHUs
Poccuiickoit ®eneparyu ot 27.10.2023 Ne798.

enepanpHOil 06pazoBaTensHON MpOrpamMMebl cpenHero obuero o0pa3oBaHUs,
YTBEPXKICHHOH  mpHKasoM MHUHHCTEPCTBA  NPOCBEIIeHHsST  PoccHitcKoil
®epnepanuu ot 18.05.2025 N 371,

IPUMEPHOH  MPOrpaMMbl  00IIE06PA30BATENLHON  JTUCHHIIIMHGL  Xuwmus,
0n00peHHOM Ha 3acenanuu Ilemarorundeckoro copera ®IEOY JITO UPTIO wu
PCKOMEH/IOBAHHOM Il pealu3alldill  OCHOBHOM  IpodecCHOHANBHOMN
obpasosarensHO# nporpammer CI1O Ha Gase 0CHOBHOTO 06IIero o0pazoBaHus
C IonmydeHuem cpepHero obmero obpasosarms (IIporoxom Ne 14 or «30»
HosA0pst 2022 ).

Ha ocHoBaHMK Pabodveit mporpamme! Bociutanus I BIIOY PO «MAITTY,

C YYETOM IIOJIy4aeMOM CIIeMaILHOCTH.

Opranun3zanus-pa3zpaboTduk:
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBbI
OBIIIEOBPA3OBATEJIBHOM JUCHUIJIAHBI «XUMMU»

1.1. MecTto AMCUMINVIMHBI B CTPYKType OCHOBHOW TmpodeccuoHaIbHOI
00pa3oBaTeIbHOM NMPOrpaMMbl
O6meobpazoBaTenbHas AUCIHUIUIMHA « XUMHUS SBISIETCS 00s3aTEIbHONW YacCThIO

o011e00pa3oBaTeIbHOrO MMKIa oOpa3oBarenbHON mporpammbl CIIO B cooTBeTCTBUU C
®I'OC no cneuunansHocTH 40.02.04 FOpucnpyaeHus.

1.2. llesan u miIaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Ilean 00me00pazoBaTebHOM IMCIATIIHHBI
Henb aucuurmiauubl «XuMus»: cHopMUpOBaTh y 00yUYaIOIIUXCSl MPEACTaBICHUE O

XMMHYECKOM COCTABIISIIOIIEN €CTECTBEHHO-HAyYHOM KapTUHBI MHpPAa KaK OCHOBBI
MNPUHATHUS PELICHUM B KU3HEHHBIX U MPOU3BOJICTBEHHBIX CHUTYaIIMsIX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOJTHOM CpeJie.

1.2.2. Tlnanupyemble pe3yJbTaThl OCBOEHHSI 00HIe00pa30BaTeIbLHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHne AUCITUIUIMHA UMeeT npu popmupoBaHuu u passutuu JIP, MP,
ITP, OK u I1K.

Kon Dopmynuposxka TUUHOCMHO20 pe3yibmama
JInyHOCTHOT O
pe3yJibTara

2paxcoancKoe 6ocnumanue:
JIPrB 1 0CO3HaHMsI OOYYalOMIMMUCS CBOUX KOHCTUTYLIMOHHBIX TpaB H
00s13aHHOCTEH, YBaXKEHUSI K 3aKOHY U MPaBONOPSIKY;

JIPrB 2 INPEACTABICHUS O  COLUAIBHBIX HOpPMax M  IIpaBUiax
MEXJIMYHOCTHBIX OTHOIICHUH B KOJJIEKTHBE;

JIPrB 3 TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IpPH
CO3/IaHUM  Y4EOHBIX TPOEKTOB, PpEHIEHUH Yy4eOHBIX U
ITO3HABATEJIbHBIX 3azay, BBIITOJIHCHU U XUMHYECKHUX
JKCIIEPUMEHTOB;

JIPrB 4 CIIOCOOHOCTM TNOHMMATh W TNPUHUMAThb MOTHUBBI, HaMepeHUS,

JIOTUKY M apTyMEHTHI JIPYTUX MPHU aHAIM3€ Pa3IUYHBIX BHJIOB
y4eOHOM JeSATENHHOCTH,
nampuomuueckoe 60CRumaHue:
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JIPnB 5

JIPB 6

IIEHHOCTHOTO OTHONIEHUS K HCTOPUYECKOMY U HAYYHOMY
HACJICAUI0 OTCYCCTBCHHON XUMUU;

YBaXEHHUSI K TIPOIECCY TBOpYECTBA B OO0JACTU TEOpUU U
MPaKTUYECKOr0 MPUMEHEHUS XUMHH, OCO3HAHHUS TOro, YTO
JOCTHKEHUSI HAyKU €CTh Pe3yNbTaT AJUTENIbHBIX HAOIIOACHUIA,
KPOMOTJIUBBIX IKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO
TpyJa YYEHBIX U IPAKTUKOB;

JIPoB 7

MHTEpPECa U MO3HABATEIbHBIX MOTUBOB B IIOJIYYEHUH U
MOCTEAYIOLIEM a”Han3e uHpopmarun 0 MepeIOBbIX
JIOCTHKEHUSX COBPEMEHHOM OTEUECTBEHHOW XUMHUHU;

()yxoeno-npaecmeeuuoe socnumanue.

JIPnuB 8

HPABCTBCHHOI'O CO3HAaHUs, STHYCCKOI'O IMTOBEACHN,

JIPuB 9

CIIOCOOHOCTH OLCHUBAThL CUTyallUH, CBA3AHHBIC C XUMHUUYCCKUMHU
SABJICHUSIMH, U IPUHUMATb OCO3HAHHBIC PCIICHUS, OPUCHTUPYACH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

JIPnuB 10

TOTOBHOCTU OLICHUBATh CBOE IIOBEIEHUE M IOCTYIIKM CBOMX
TOBAapUIIEH C IO3ULMKM HPABCTBEHHBIX M IIPABOBBIX HOPM H
OCO3HAHUE MOCJIEICTBUN ITUX IIOCTYIIKOB;

(pu3nyeckoe BOCIUTAHME:

TIPQB 11

IIOHUMAaHUA HCHHOCTeﬁ 300pOBOIro H 0€301acHOTO 06pa3a
JKHN3HH, H€O6XOI[I/IMOCTI/I OTBETCTBCHHOI'O OTHOIICHHA K
CO6CTBCHHOMy (I)I/I3I/I‘IGCKOMy U IICUXUYCCKOMY 3010POBbIO,

TIPQB 12

coOroieHHsl IpaBuil 0€30MacHOro oOpalleHusl C BELECTBAaMH B
OBITY, IOBCETHEBHOH ’KM3HU U B TPYAOBOH I€ATEIbHOCTH;

JIP}B 13

ITOHHUMAaHHA OCHHOCTHU IIpaBHJI WHIAWBUAYAJIIBHOT'O u
KOJITICKTUBHOI'O 0Oe3omacHOro IOBCACHUA B CUTyalusx,
YIpOXKaromuX 3J0POBbIO U JKU3HU J'II-O,Z[GI\/’I;

JIPds 14

OCO3HAHMSI TIOCIEACTBUI ¥ HENMPHUATUS BPEIHBIX IPHUBBIYCK
(ynorpe0JieHusl aJKorosi, HAPKOTUKOB, KYpEeHHUsl);

mpyoogoe socnumanue

JIPtB 15

KOMMYHUKATUBHOU KOMIIETEHTHOCTH B y4eOHO-
HCCIIEI0BAaTENbLCKON IeATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPYECKOM M IPYTUX BUJAX JI€ATEIbHOCTH;

JIPTB 16

YCTAaHOBKM Ha aKTUBHOE y4YaCTUE B PEIICHUHM HPAKTHUYECKUX
3aJa4 COLMAJIBHOW HANpaBIEHHOCTH (B paMKaxX CBOEW IpPYIIIHI,
TEXHUKYMa);

JIPTB 17

HHTEpCCAa K NPAKTUYCCKOMY U3YUCHUIO HpO(I)CCCI/Iﬁ Pa3JIMIHOTO
poaa, B TOM YUCJI€ HA OCHOBC NPUMCHCHUS MMPECIAMETHBIX 3HAHHUI
10 XMMHH,

JIPtB 18

YBaXEHUA K TPYAY, JIOAAM TpyJAa W pe3yjpTaTaM TpPYAOBOU
NeATENIbHOCTH; ~ TOTOBHOCTH K  OCO3HaHHOMY  BBIOODY
UHAMBUAYAJIbHON  TpaekTopuu  oOpa3oBaHus,  Oyaymiei
npodeccun U peaau3anuy COOCTBEHHBIX XH3HEHHBIX IJIAHOB C
y49€TOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH,
WHTEPECOB U MOTpeOHOCTEH 00IIEeCTBA;

JKoJl0cuuecKoe eocnumaHue

JIP>kB 19

HKOJIOTUYECKU [EJIecO00pa3HOro OTHOIICHUS K TPHUpPOJE, Kak
HCTOYHUKY CYHICCTBOBAHUA KU3HU HA 3€MHC;
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JIP>ksB 20

MOHUMAaHUS TJI00ANIbHOIO XapaKTepa SKOJIOTMYECKUX MpodiieMm,
BIIMSIHUSI SKOHOMUYECKHUX IPOILIECCOB Ha COCTOSIHME MPHUPOAHON
Y COLIMAJIbHON CPEJIbI;

JIP3kB 21

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHUS JJOCTHKEHHH
XUMHUHU IS pelLeHus BOIIPOCOB palKoHaIBLHOIO
IIPUPOIONOJIB30BaAHUS;

JIP3kB 22

AKTUBHOT'O HEMPUATHS JEHCTBUI, TPUHOCSIIUX BpE
OKpPYXalolllell NPUPOJHON Cpele, YMEHUS MNPOTHO3UPOBATh
HeOIaronpusTHhIC JKOJIOTHYECKHE MOCJIEICTBUSA
MPEANPUHUMAEMBIX AEUCTBUI U IPENOTBPALIATh UX;

JIP>kB 23

HaJIN4us pa3BUTOrO JKOJIOTHYECKOT O MBILLIJICHMS,
JKOJIOTUYECKOM KYJIbTYpPBI, OIBITA ACSITEIBHOCTH dKOJIOTHYECKOU
HAIPaBJICHHOCTH, YMEHMs  pPYKOBOJACTBOBATbCSI MMM B
II03HABATEJIBHOM, KOMMYHHUKAaTUBHOM M COLMAIBHOW NPAKTHUKE,
CHOCOOHOCTM M YMEHHSI aKTHBHO IPOTHUBOCTOATH HJICOJIOTHH
xemopoouu;

UEeHHOCmU HAYYH020 RO3HAHUA:

JIPumn 24

chopmupoBanHoe™  MHPOBO33pEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAayKd U OOIIECTBEHHOMU
MIPAKTHUKU;

JIPum 25

IIOHUMAaHUs CHGHI/I(i)I/IKI/I XUMHHU KaK HAyKH, OCO3HAHUSA cé pojin B
(GOpMHpPOBAaHMU  PALIMOHATIBHOIO  HAYYHOIO  MBILUICHUS,
CO3/IaHUM IIEJIOCTHOTO IPEJCTABICHUA 00 OKpYXKaloIIeM MHUpe
KaK O €JUHCTBE NMPUPOJBI U YEJIOBEKA, B MMO3HAHUM NPUPOJHBIX
3aKOHOMEPHOCTEM W peleHud  npoljeM  COXpaHEHUs
IIPUPOJTHOTO PABHOBECHS;

JIPum 26

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMUU ISl COBPEMEHHON
LIMBUIM3AaIUU: B €€ TyMaHUCTMUYECKON HAIpPaBIEHHOCTH W
BaXHOW POJIM B CO3/IaHUU HOBOM 0a3bl MaTEpUaIbHOU KYJIbTYpBI,
pelieHMH TJo0aJbHBIX MpOoOJIeM  YCTOMYMBOIO  pa3BUTHUS
YeJI0BEYECTBA - CBIPbEBOM, HHEPreTHYECKOW, NHUIIEBOM H
HKOJIOTUYECKOM  0€30MacHOCTH, B  Pa3BUTHU  MEIUIMHBI,
o0ecreyeHny YCIOBUHM YCHEIIHOTO Tpyla M 3KOJOTUYECKH
KOM(OPTHOM KU3HU KAXKIOT0 YieHa O0IeCTBa,

JIPum 27

€CTECTBEHHO-HAyYHON TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH
METOJOB II0O3HAHMS, HCIIOIb3YEMBIX B E€CTECTBEHHBIX HAYKaX,
CHOCOOHOCTH UCIIONIB30BaTh MOIy4aeMble 3HAHUS Ul aHAJIN3A U
OOBSICHEHUS SBJICHUH OKPY)KAIOLIEro MHpa U MPOUCXOMALINX B
HEM M3MEHEHUH, yMEeHHUs JieJaTh 000CHOBAHHBIE 3aKIIIOYEHHS Ha
OCHOBE HAayYHBIX (DAaKTOB W HMEIOIIMXCS JAHHBIX C LENbIO
MTOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

JIPum 28

CIIOCOOHOCTH  CaMOCTOSTEIIBHO  MCIOJIb30BaTh XUMUYECKHUE
S3HaHUA A PCIICHUA np06neM B PCAIbHBIX JKHU3HCHHBIX
CUTYyalUsIX;

JIPum 29

MHTEpeca K MO3HAHWIO M HCCIEJOBATEIbCKON NesSTeNbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHMIO, K aKTHBHOMY ITOJYYSHHUIO HOBBIX 3HAHHMHU IO
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XHUMHUHU B COOTBETCTBHH C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I;

JIPun 30

UHTEepeca K 0COOCHHOCTSIM TPy/a B pa3iiMuHbIX chepax
npodeCCHOHATBLHOMN 1eATEILHOCTH.

Kona
MeTanpeamMeTHOro
pe3yjabTara

Dopmynuposka memanpeomMenmHozo pe3yibmama

MP 1

3HaYMMble 1711 (POPMUPOBAHMS MHPOBO33PEHHs O0ydaroIuxcs
MEXIUCLUIUIMHAPHbIE (MeXIpeIMETHBIE) oOuieHayYHbIe
HOHATUS, OTPAKAIOIIKE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U
cnenn(rKy METOI0B MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX
Haykax (mMaTepusi, BEIECTBO, JHEPIUs, SBJICHUE, IPOILECC,
CUCTeMa, Hay4yHbIH ()aKT, IPUHLUI, TUII0TE3a, 3AKOHOMEPHOCTD,
3aKOH, TEOpHs, HCClIeOoBaHue, HaOII0JEHUe, HU3MEpeHue,
AKCIIEPUMEHT U JPYTHE);

MP 2

yHUBEpCaJbHble  y4deOHble  JelcTBUS  (TO3HABaTelbHbIE,
KOMMYHHMKaTUBHBIE, pEryJISATUBHBIE), o0ecreunBaroye
dopmupoBaHre (YHKIMOHAJIBHONW I'PAaMOTHOCTH M COLMAJIbHON
KOMIETEHIIMH 00Y4arOIINXC;

MP 3

CIIOCOOHOCTh ~ OOYYalOIIMXCS  MCIOJB30BaTh  OCBOCHHBIC
MEXIUCIUTIINHAPHBIC, MHPOBO33PECHUYECKHE 3HAHUA H
YHHUBEpCaJbHble Yy4eOHBbIE JEHCTBUS B IIO3HABATENBHOU U
COIMAJIbHON NPAKTHKE.

Kon
IIpeamerHoro
pe3yjabTara

Dopmynuposka npeomemnozo pe3yivmama

1P 1

c(OpPMHPOBAHHOCTh NPECTABICHUNH O MeCTe XUMHUH B COBPEMEHHOM
HAayYyHOM KapTUHE MHpa; MOHMMaHHE POJU XUMHUU B (HOPMHUPOBAHUU
Kpyrozopa u (yHKIMOHAJIBHOW I'PaMOTHOCTH 4YeJIOBEKa Ui PeLICHUS
IIPAKTHYECKUX 3a/1a4;

1P 2

BJIAJIEHUE OCHOBOITOJIarafoIIMMU XUMHWYECKUMHU MOHSATHUSIMH,
TEOPUAMH, 3aKOHAMU M 3aKOHOMEPHOCTSAMU; YBEPEHHOE IMOJb30BaHHUE
XUMHUYECKON TEPMUHOJIOTMEN U CHMBOJIMKON;

I1P 3

BJIaJICHUE OCHOBHBIMH METOJIJaMH HAYIHOTO ITO3HAHUS,
UCIIONIb3YEMBIMA B XHMHH: HAOJIOACHHE, OMHCAHHE, HU3MEpPEHUE,
AKCIIEPUMEHT; yMEHHE 00padaThiBaTh, OOBSICHATH PE3yJIbTATHI
MPOBEAEHHBIX OMNBITOB M JENIaTh BHIBOJIbI; TOTOBHOCTh U
CITOCOOHOCTH MPUMEHSITH METO/IBI TIO3HAHUS MPU PEIICHUN
MPAKTUYECKUX 3a/1a4;

IIP 4

c(OpMUPOBAaHHOCTh yYMEHHS JlaBaTh KOJUYECTBEHHbIE OLIEHKH
Y MIPOBOAMTD PACUYETHI [0 XUMUYECKUM (OpMYJIaM U ypaBHEHUSM;

IIP S

BJIAACHUC IIpaBUJIaMU TCEXHUKH 0Oe3omacHOCTH IIpru HCIIOJIB30BAHUN
XHUMHUYCCKUX BCIICCTB,

IIP 6

c(OpMHUPOBAHHOCTh COOCTBEHHOW TMO3MLIUU MO OTHOLIEHUIO
K XMMUYEeCKOH MH(OpMAINK, OJy4aeMOi U3 pa3HbIX HCTOYHUKOB.




Kon

(Dopmyﬂupoeka KomnemeHuuu

KOMIIeTEeHIIUH
OK 1. BriOupats cioco0sl perienus 3aaa4 npodeccHoHaIbHON AeITeTbHOCTH
MPUMEHHUTEIIHHO K Pa3IMuHbIM KOHTEKCTaM
OK 2. Hcnonb30BaTh COBpeMEHHBIE CPE/ICTBA TIOUCKA, aHAIN3a U UHTEPIIPETALIH
nHpopManuy 1 HHPOPMAIIMOHHBIE TEXHOJIOTUH JUIS BBIIOJIHEHUS 3a/1a4
npoeccroHaIbHOI 1eSATENbHOCTH
OK 4. D dexTuBHO B3aNMOICHCTBOBATH U Pa0OTATh B KOJUIGKTHBE U KOMaH/IC
OK 7. ConelicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH CPelibl, peCypcoCcOepeKeHHIO,
MPUMEHSTH 3HaHUS 00 U3MEHEHUH KJIMMAaTa, IPUHIIUIIEI OepEXITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B UPE3BBIYAITHBIX CUTYAIIHIX
Kon Dopmynupoeka npogheccuonanbHoll KOMnemeHyuu
KOMIIETEeHIIUH
BoIsSBISATH UL, HYKAAIOIMUXCS B COLUATBHOMN 3aIIUTE, U OCYIIECTBIATh UX
IIK 2.2. y4eT, UCTI0NIb3Yys HH(POPMAIIMOHHO-KOMITBIOTEPHBIE TEXHOJIOTHH.
Opranu3oBbIBaTh U KOOPJUHUPOBATH COLUATBHYIO PAa0OTY C OTACIBbHBIMU
IIK 2.3.

JIMaMH, KaTCropusaMU Irpaxxad U CCMbIAMHU, HYKAAOIUMHACA B COHHaHLHOﬁ
MMOAACPIKKE U 3alUTC.




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJIBHOI
JACHUTIIIAHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl Oovem 6 uacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
B T.Y.
1. OcHoBHOE coep:KaHMNe 12
BT. U..
TEOpeTUIecKoe o0yueHue 34
PAKTUYECKHUE 3aHSTUS 28
1abopaTOPHBIE 3aHATHS 10
2. [IpodeccuonanbHO OPHEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue 4
NPHUKJIAHOT0 MOAYJIfA)
BT. U.:
IIPAKTUYECKUE 3aHATUS 4
WHIUBHIYyJIbHBIN TIPOCKT (Oa/Hem)*™ HeT
ITpomexyTounas arrecramus (J13/2) 1

Bo ecex sauetixax co 36e300uxotl (*) (6 cnyuae eé nanuuus) ciedyem ykazams 00vem 4acos, a 6 ciyyae
omcymcmeus yopams u3z Cnucka

**) Eciu npedycmompeHr uHOUBUOYAIbHbIU NPOEKM N0 OUCYUNTIUHE, NPOSPAMMA NO €20 Pealu3ayuu
paspabamuvleaemcsi 0moenbHO




2.2. TemaTuyeCcKMi MJIAH M COAEPKAHUE TN CIATITHHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopmMupyembie
Pa31esioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTY.Ib KOMITETEeHIHH
1 2 3 4

OcHoBHOE coep:kaHue 72
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 7
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
Crpoenue atoMoB | Teopernueckoe o0ydeHHe 2
XAMAHCCKAX CoBpemeHHass MoOJeIb CTpoeHHs aTomMa. CHMBOIMYECKHI SI3BIK XUMHH. XUMHYECKHH 3JICMEHT.
SJICMCHTOB 1 OnexTpoHHas KOH(purypanus atoma. Kmaccudukamnms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3J€MEHTHI).
npupoma BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTh.  DJEKTPOHHAss  MPUPOJa  XMMHYECKOW  CBSI3M. 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKON CBsA3W (KOBAJICHTHAs, HWOHHAS, METAUIHYECKasl,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa30OBaHMsI

IIpakTHYeckune 3aHATHA 2

Pemienve 3amaHuii Ha WCIOJB30BAHUE XWMHYECKOHW CHMBOJMKM M Ha3BaHWH COEAMHEHHM II0

HOMEHKJIATYPE MEXKIYHAPOJAHOIO COK3a TEOPETUYECKONM W NPHUKIAIHON XUMHU U TPUBHAJILHBIX

Ha3BaHWH JUIA COCTAaBJIEHUS XUMHYECKHX (DOPMYJI JABYXATOMHBIX COEIMHEHHH (OKCHIOB, CYJIb(QHIOB,

THIPHUIOB | T.I1.) M IPYTUX HEOPraHUUECKUX COEIUHEHNI OTIEIbHBIX KIIaCCOB. 2

[pakTHyecKre 3aaHus Ha YCTAHOBIECHUE CBS3H MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB M

HEPHOJUYECKUM U3MEHEHUEM CBOMCTB XUMHYECKHMX DJIEMEHTOB M UX COEIAMHEHUH B COOTBETCTBHHU C

nosio)keHrueM [1epruondecKoil CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 3 OK 01
[epuonnuecknii | TeopeTnueckoe odydenne 2 OK 02
3aKOH H TaOmuIa [Meproandeckas cucreMa XUMUIeckux snemenToB J[. V1. Menneneesa. ®U3nYeCKUil CMBICIT
AW Menneneesa |[Tepuomuueckoro saxona .M. MeHeneesa. 3aKkoHOMEPHOCTH H3MEHEHHS CBOHCTB XMMHYECKHX

DIIEMEHTOB, 00PAa3yEMBIX MU IIPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJ0KEHUEM 5

XHMHYECKOTO dyieMeHTa B [leproqudeckoii cucreme. MHPOBO33pEHUECKOE U HAYYHOE 3HAYCHUE

[Tepuoanueckoro 3akona /.. Menneneena. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX

XMMHYECKUX DJIEMEHTOB.

IIpakTnyeckue 3aHsATHS 1
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Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPCTUICCKUX SaI[aHI/Iﬁ Ha XapaKTCpHU3alui0 XUMUYCCKUX
3JIEMEHTOB «MeTauinyeckue / HeMeTaUInYeCKUe CBOﬁCTBa, SJIICKTPOOTPULATECIIBHOCTE XUMHUYCCKUX

AJIEMEHTOB B COOTBETCTBUHU C UX JIEKTPOHHBIM CTPOEHHUEM U IOJIOKEHUEM B IIEPUOIUUYECKON cucTeMe .
XUMH4YecKuX 3eMeHToB /.. Menneneesa»
Pa3nen 2. XuMnuyecKkue peakuuu 15
Tema 2.1. Tunier | OcHOBHOe cojlepKaHUE 8 OK 01
XMMHYECKUX Teopernueckoe odydenue 2
peakuuit Knaccugukarus 1 THIIBI XUMHYECKUX PEAKIU C yUacTHEM HeopraHudeckux BemiecTB. CocTaBiieHue
YpaBHEHMI peakluii COeAMHEHMs, PA3JI0KEHHs, 3aMeIleH s, 0OOMeHa, B T.4. peaKklyil ropeHus,
OKHCJIEHUSA-BOCCTAHOBJICHMUS.
VYpaBHEHUsI OKUCIIEHUsI-BOcCTaHOBNIeHHs. CTeneHb OKucieHus. OKUCINUTENb U BOCCTAHOBUTEb. 2
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI METOI0M 3JIEKTPOHHOI'O
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLIMU B IIPUPO/JIE, TPOU3BOICTBEHHBIX IIpoIieccax 1
YKU3HEJESTEIIbHOCTH OPraHU3MOB
IIpakTHYeckue 3aHATHSA 6
KonnyectBenHble oTHOLIEHUS B XUMUHM. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHBI B XMMUHU U PACUYETHI 110
YpaBHEHUSAM XUMHUYECKHX peakuui. Mojb Kak eIuMHuIa KOJIM4YecTBa BellecTBa. MolsipHas Macca.
3aKOHBI COXpAaHEHHUs Macchl W 3Hepruu. 3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCHUTENIbHAS 6
IUIOTHOCTh Ta30B. PacyeTsl M0 ypaBHEHMSIM XMMUYECKUX PEAaKIMN C UCIIOJIb30BAHUEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 6 OK 01
DNEKTPONINTHYECKA | TeopeTHUECKOE 00ydeHHe 2 OK 04
A MCCOMMANMA M 1 Teopys »1eKTPOIMTHYECKON aucconnanyu. MOHBL. DIEKTPOIUTHI, HEXIEKTPOIUTEL. Peakiuu HOHHOrO
MOHHBIH 0OMeH obmena. CocTaBieHue peaklMii MOHHOrO OOMEHA IIyTEM COCTAaBJIEHUS MX IOIHBIX M COKpAIIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCIOTHO-O0CHOBHBIE peakliUy. 3aJaHUsl Ha COCTABJIEHUE NOHHBIX PEaKIil
JlabopaTropHble 3aHATHS 4
JlaGopatopHas paboTa “TUIbl XUMUYECKUX PeaKIui’.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 4
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OnpeieNeHne cpeibl BOJHBIX
pacTBOpOB. 3a/laHus HA COCTaBJICHHE NOHHBIX peakluit
KonTpoubnas C
TPOEHHUE BEIIECTBA U XUMUUYECKUE PEAKIINH 1
padora 1
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Pa3nean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHX BellleCTB 17
Tema 3.1. OcHoOBHOe cojiep:KaHue 6 OK 01
Knaccudukamus, | Teoperuueckoe ofydeHue 3 OK 02
HOMCHKIIATYPA M |TThenver HeopraHmueckoi Xxumun. Kitaccu(ukaiys HeopraHmdeckix BemecTs. [IpocThie M CIIOKHBIE K 3.3.
CTPOCHHC BerecTBa. OCHOBHBIC KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHUIBI, KUCIOTHI, COJIH). B3anMocBsA3b
HEOPraHUYCCKUX  |geopraHMYECKUX BEIICCTB. ATperaTHble COCTOsIHUS BemecTBa. Kpucrammaeckue u amopdHbie
BCIICCTB BellecTBa. TUIbI KPUCTAIIMYECKUX PELIETOK (ATOMHAsl, MOJIEKYJISIpHAs, MOHHAsA, METAJIIMYECKas ). 3

3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMUECKOM perieTku. 3aBUCUMOCTD

XUMHYECKON aKTUBHOCTH BEUIECTB OT BU/1a XUMUUECKOMN CBS3M U TUIA KPUCTAININYECKON PEILIETKH.

[TprunHbl MHOTOOOpAa3usl BEIIECTB

IIpakTHYeckue 3aHATHSA 3

Homenknarypa HeopraHHUECKUX BEIIECTB: Ha3BAaHHUE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (hOPMYITBI

WM COCTABIIEHUE XUMUYECKOU (POPMYIIBI MCXO/SI U3 Ha3BAHUS BEIIECTBA MO MEXTYHAPOIHON

(MIOITAK) miu TpuBHaIbHOM HOMEHKJIIATYPE.

Pemenne npakThyeckux 3alaHUN MO KiIacCU(PHUKAIUMK, HOMEHKIAType M XHUMHUYECKUM (opmyliam

HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KiIaccoB (yrapHblil Tra3, YIVIEKMCIBIM ra3, aMMHak, ramieHas 3

U3BECTb, HETAIIEHAs! N3BECTh, MUTHEBASI CO/IA U JPYTUX): HA3bIBATh U COCTABIATH (POPMYIBI XUMUUECKUX

BEIIECTB, ONPEENATh MPUHAJIEKHOCTD K KJIaccy.

HcTounuku xumMuueckoit uuopmarmu (CpeacTB MaccoBOi HHPpopMaIiy, ceTh IHTepHET u apyrue).

[Touck nadopmManuu 1o Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopmyiam
Tema 3.2. ®usuko-| OcHOBHOe coep:KaHUe 6 OK 01
XUMHYECKHE Teopernueckoe o0y4enue 3 OK 02
CBOHCTBA Mertamnbl. O0imue pU3NYECKHE U XUMHYECKUE CBOMCTBA MeTauioB. CrocoObl MOaydeHus. 3HaueHHe 1K 1.3.
HCOPTaHMYCCKUX | peTauioB ¥ HEMETAJUIOB B MPHUPOJIEC M IKU3HEACATEIBHOCTH 4eJIOBeKa W opraHu3MoB. Kopposwus 1
BCIICCTB METAJIJIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UU

Hemerannel. OOmme ¢usnyeckue W XUMHUYECKHE CBOMCTBa HEMETAUIOB. THIIMYHbBIE CBOMCTBA

HemetaiuioB [V— VII rpynn. Knaccuduxaius n HomeHkIaTypa coeMHeHU HeMeTaoB. KpyroBopoTsl 1

OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XVMHYECKHE CBOKWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHI0B, THAPOKCHIOB, KUCIIOT,

coJieit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSIUHEHUIH, 1

BBICIIMX OKCHJIOB M THAPOKCHIOB

IIpakTH4eckue 3aHATHSA 3
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CocraBiieHHe YpaBHEHHMI XUMUYECKHUX PEAKIMH C Y4aCTUEM MPOCTBIX M CJIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: METAUIOB M HEMETA/UIOB; OKCHIOB METAJJIOB, HEMETA/NIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH W aM(OTEPHBIX THIPOKCUIOB; HEOPTaHUYECKUX COJIEH,

XapaKTEepU3YIOLIUX UX CBOKCTBA. 3

PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJIYYEHUE U

0e30MacHOe HCIOJb30BaHNWE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIeCTB B OBITY M MPaKTHYECKON

JIESITEJIbBHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOe coiep:kaHue 4 OK 01
Upnentndukanms | JlaGopaTopHble 3aHSITHS 4 OK 02
HCOPraHU4ICCKUX | JTagopaTropHas padoTa «MneHTudukanus HEOPraHMIECKUX BEIIECTBY. OK 04
BCIICCTB Pemienne sKkCnepuMEHTAIBHBIX 3aad MO XHUMHYECKHMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO

Pacro3HaBAHUIO U MOJIYYEHHUIO COSIMHEHUI METAIJIOB U HEMETAILIOB. 4

WnenTudukanysi HEOPraHUYECKUX BEUIECTB C HCIOJB30BAaHHEM HUX (DU3MKO-XMMHUYECKHX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHJI-

AQHUOHBI, HA KATUOH AMMOHUS
KourpoabHnasn N

CBolicTBa HEOPTaHUYECKUX BEILLIECTB 1
pabora 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 14
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, | Teoperuuyeckoe o0ydyeHue 2
CTpOCHHE 1 [losiBneHne u pa3BUTHE OPTaHMYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckor xumun. Mecto u
HOMCHKJIaTypa 3HAUYEHUE OPTaHNYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
OpPraHUYECKUX XVMMHYECKOE CTPOEHHE KakK IMOPSIOK COECIMHEHHS aTOMOB B MOJIEKYJI€ COIJIaCHO MX BaJICHTHOCTH.
BELIECTB OcHOBHBIE NTOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsl OopraHmdeckux coeauHeHunii A.M. byrtneposa.

VYriepoaHblii CKeNeT OpPraHWYecKOM MOJEKyJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[Tonstue o QynkunoHanpHoil rpynne. Panukan. IlpuHuunel KiaccUQUKaMU  OpPraHUYECKUX

coequHeHU. MexayHapoiHas HOMEHKJIAaTypa W IPHUHLUIBI HOMEHKJIATYPbl OPraHUYECKUX

coenmuaeHuil. [lonsTre 00 a3zoTcoaepX ammxX COSAMHEHUSX, OWOIOTHYECKH AaKTHUBHBIX BEIIECTBAX

(yriaeBogax, kupax, Oelkax M JIp.), BBICOKOMOJIEKYJSIPHBIX COEIUMHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3B€HO)

IIpakTHYeckue 3aHATHSA 2

Homenknartypa OopraHMYecKMX COEIMHEHMH OTAEIbHBIX KJIACCOB (HACBILIICHHBIC, HEHACHIIIEHHBIE WU 5

apoOMaTHYECKHE YTIEBOJOPO/bI, COUPTHI, (DEHOJIbI, albJErHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
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CocraBiieHHE TOJIHBIX W COKpPAIEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHX BELIECTB OTIEIbHBIX
KJIACCOB, HUCIIOJIb3YSl UX HAa3BaHUS IO CHUCTEMAaTHYECKONM M TPUBUAIBHON HOMEHKJIAType (ITHJICH,
aleTUIICH, TIHIEePUH, (eHos, GopMaNbIeru, YKCyCHas KHUCIIOTa, TIUIMH). Pacdersl mpocreiieit
dbopMyIbl OpraHu4ecKOl MOJICKYJIbI, HCXO0JIA U3 AJIEMEHTHOTr0 cocTana (B %)

Tema 4.2.
CBoiicTBa
OpPTaHUYECKUX
COCIUMHECHUI

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COCAMHEHUN OTHENbHBIX KIAccOB (0COOEHHOCTH
KJIaccu(UKaui 1 HOMEHKJIATYphl BHYTPH KJIAcca; TOMOJIOTUYECKHIA psiji U o01mas popmyrna; U30Mepus;
dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYECHHUS):

— IpeAeTbHbIE YITIEBOAOPO/bl (aJKaHbl M LUKJIOAJIKaHbl). 'opeHne MeraHa Kak OJWH M3 OCHOBHBIX
UCTOYHUKOB TEIJIa B IPOMBIIUIEHHOCTH U ObITy. CBONCTBA MPUPOAHBIX YIJIEBOJOPOI0OB, HAXOXKAECHUE B
IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HempenenbHble (IKEHbl, AJIKUHbI M aJKaJueHbl) M apoMaTHYECKHe YIieBoAopoAbl. [ opeHue
AleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH JUIsl CBAPKU U PE3KH METAIIIIOB

— KHMCJIOPOZCOAEpIKaIlue CoeIMHEHUs (CIIUPThl ¥ (EHOIbI, KapOOHOBBIE KHCIOTHI M 3(QUPHI, adbIAEIU/IbI
U KETOHBI, >KUpBI, yriaeBonbl). [IpakThueckoe NpUMEHEHHE STWICHIVIMKOJA, MNIMLEpPHHA, (eHoa.
[Ipumenenue ¢opmanpaeryia, amneTalbJeruaa, YKCYCHOM KHCIOThl. Mbpla Kak COJM  BBICHIMX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOHCTBA MbLIa

— a30TcojJepKalllie COEOUHEHUs (aMUHBI M aMHUHOKUCIOTHI, Oenku). BblcOkOMoOeKyssipHbIe
COEIMHEHUS (CUHTETUYECKHEe U OMOJIOTMYEeCKU-aKTUBHbIE). MoHOMEp, moIuMep, CTPYKTYpPHOE 3BEHO.
[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPABJIEHUE €TI0 MCIOIb30BaHUS.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMHU OpPraHMYeCKUX COETUHEHHUH

IIpakTH4eckne 3aHATHA

CBolicTBa OpraHMYeCKHX COEAMHEHHUH OTAEIbHBIX KJIAcCOB (TpUBHANbHAs U MEXKIyHApOaHAs
HOMEHKJIaTypa, XUMHUECKHE CBOICTBA, CIIOCOOB! MOJIYUYEHHUs): NMpeeibHble (AIKAHbl U IUKIOAIKAHBI),
HenpeaeNnbHble (aJKEHBI, aJKUHBI U aJIKaIMeHbl) 1 apOMATUYECKUE YTIIEBOAOPObl, COUPTHI U (HEHOJIBI,
KapOOHOBbIE  KHMCJIOTBI U  3QUpPHI, adbAETHIBl M  KETOHBbl, AaMHMHbI M  AMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS. 3a/JlaHMsl Ha COCTABJICHUE YPABHEHUN XWMHYECKHMX PEaKIUi ¢
y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUs

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE MO TMPEAJOKEHHBIM II€MOYKaM MpeBpalleHuit),
XapaKTePU3YIOIUX XMMUYECKHE CBOWCTBA OPraHUYECKHX COEIMHEHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJY4YEeHHUS U Ha3BaHME OPraHMYECKHX COEIUHEHU MO TPUBHMAIBHOM WM MEXIyHapOIHOM
CHUCTEMATUUYECKON HOMEHKIIATYPE.

Pemenrie npaKkTHKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA OPraHWYECKUX

OK 01
OK 02
OK 04
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COEIUHEHUHN OTAENbHBIX KIaCCOB

JlabopaTopnasi paGora

1
JlaGopaTtopHnas pabora “IIpeBparieHust OpraHM4eCKUX BEUIECTB IIPH HAarpEeBaHHUH .
ITony4yenue sTuneHa U U3y4eHHE €ro CBOMCTB. MozenupoBaHue MOJIEKYJI U XUMUYECKHUX IPEBPaLICHUN 1
Ha [pUMeEpe dTaHa, STWICHA, alleTUIICHA U JP.
Tema 4.3. OcHoBHOe coaepkaHue 4 OK 01
Unentnpuranust | Teopermdeckoe obydenne 2 OK 02
OpTaHIICCKUX buooprannueckue coenuHenus. llpuMeHnenue u Ouosiornyeckas poib YriieBoaoB. OkucieHue OK 04
BCILCCTB, HX YIJIEBOJAOB — MCTOYHUK SHEPrUM JKUBBIX OpraHu3MoB. OONacTM NPUMEHEHUS aMHUHOKHUCIOT. 1 IIK 1.3.
SHATCHHC 1 [IpeBpamenust OenKOB MUIIM B opranu3Me. buomornyeckwe ¢yHkuuu OenkoB. buomornyeckue [IK 2.3.
ngMerHHe B (GyHKLUY XUpOB. Pojib OpraHnyeckoil XuMHUM B pellICHUH IPOOJIeM MUIEBOM 6€3011acHOCTH MK 3.3.
bITOBOM 1 .| Ponb opranmueckoil XMMUM B pEIIEHUH NPOOJIEM SHEPreTHueckod Oe30I1acHOCTH, B pa3BUTUU
TPOMSBOACTBEHHON o 1tiHBI, CO3MaHMM HOBBIX MaTepHajIoB, HOBbIX UCTOYHUKOB SHEPIUU (AJIbTEPHATUBHBIC UCTOUHUKU
ACATCIILHOCTH sHeprum). OnacHOCTh BO3JEHUCTBUSA HAa JKUBbIE OPraHU3Mbl OPraHWYECKUX BELIECTB OTAEIbHBIX 1
HesoBeka KJIacCOB (YIJIEBOAOPOAbI, CHUPTHI, (PEHOJIbI, XJIOPOPraHUYECKUE IMPOU3BOAHBIE, AIbIETUABI U Ap.),
CMBICJI ITOKa3aTellsl NPeIeNbHO JOIYCTUMOM KOHIIEHTPALUH
JlabopaTopHbIe 3aHATHS 2
JlaGopatopHas pabota: “UaeHTudukanus opraHnuecKuX COeTUHEHNH OT/AEIbHbBIX KIacCoB”
Nnentuduxanus opraHMuecKuX COeIMHEHUI OT/IeNbHBIX KJIAcCOB (Ha MpUMepe ajlbAEeTUI0B, KpaxMmana,
YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCHOJIb30BaHMEM UX (U3MKO-XUMHUYECKUX CBOHCTB H
XapaKTepHBIX KauyeCTBEHHBIX peakuuil. [leHarypauus Oenka npu HarpeBaHuH. lIBeTHble peakuuu 2
0enkoB. BO3HMKHOBEHHE AHAJIUTHUYECKOTO CHTHAJAa C TOYKH 3PEHHUS XMMHUYECKHX IPOLIECCOB IPHU
MPOTEKaHWU KaYeCTBEHHON PEaKINH, TO3BOJISIIOIIEN HACHTU(PUIIMPOBATH NPEAJIOKEHHbBIE OPraHU4YeCKHe
BEIIECTBA
Konrpoasuas CtpyKTypa U CBOKWCTBA OPraHUYECKUX BEIIECTB 1
padora 3
Paspean S. Kunernyeckue u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 5
Cxopoctb OcHoBHOe coaep:xaHue 5 OK 01
XUMHYECKUX OK 02
peaKIHil. Teoperuueckoe o0yueHue 3
XUMHUECKOe CkopocTh peakluu, €€ 3aBHUCHUMOCTb OT Pa3jM4YHbIX (PAKTOPOB: MPUPOIBI pEarupyrollux BeLIeCTB, 3

KOHICHTpAMK pearupyromux BCIICCTB, TCEMIICpATYypbl W ILJIOIIAAU peaKLII/IOHHOﬁ ITOBCPXHOCTH.
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paBHOBECHE TemnoBsie 3 PEKThI XAMUIECKUX PEAKIMI. DK30- U SHIOTEPMUUYECKHE, PEAKIIUH.
OGpaTUMOCTh peakiuii. XUMHYECKOE PAaBHOBECHE M €ro CMEIIEHHE I0J] JEHCTBUEM pPasIMYHBIX
(GakTopoB (KOHIEHTpPALMs PEAreHTOB WM IPOLYKTOB PEAKIIMH, AABIECHHE, TEMIIEPATYPA) IS CO3IaHUS
ONTHMAJIbHBIX YCIJIOBHUIA IIPOTEKAHUSI XUMHYECKUX mporieccoB. [Tpunipn Jle [larense
IIpakTH4eckne 3aHATHA 2 OK 01
PemieHne MpakTUKO-OPUCHTHPOBAHHBIX 3a[JaHUil HA aHaau3 (aKTOPOB, BIUSIONIMX HA HM3MCHCHHE OK 02
CKOPOCTH XUMHYECKOM PEaKIMH, B T.4. C TO3UIIUIA YKOJOTHYECKHU IIEIECO00PA3HOr0 MIOBEICHHS B OBITY
¥ TPYIOBOM JEATENLHOCTH B LEJSAX COXPAHEHUS CBOETO 310POBbS M OKPYIKAKOIIEH IPUPOTHON CPEIBL. 5
PemieHre MPaKTUKO-OPUEHTHPOBAHHBIX 3ajlaHWii Ha mnpuMeHenue mnpunnuna Jle-Illarense s
HaXOXKIEHUS HANpaBJIEHUs CMEIIEHUsS DPABHOBECHS XMMHMYECKOW peakuuM M aHaam3 (akTopoB,
BJIMSIONINX HA CMEIIEHUE XMMHUYECKOTO PABHOBECHS
Paznea 6. PacTBopsI 4
Tema 6.1. OcHOBHOe coiep:KaHue 2 OK 01
HonsTne o Teoperuueckoe ofyuenue 2 OK 02
pacTsopax PacTBopeHne Kak (DM3HKO-XUMHUYECKMH mpouecc. PactBopbl. CrocoGbl IPUTOTOBIEHUS PAaCTBOPOB. OK 07
PactBoprMocTh. MaccoBas oyt  pacTBOPEHHOro BemiectBa. CMBICH —TOKAa3aTess  IPEAEIbHO
JIOIYCTMMO# KOHIIEHTPALIUMK U €r0 MCIIOIb30BAHKUE B OLIEHKE YKOJOTHYECKON GE30MaCHOCTH.
[IpaBuiia 5KOJOTHYECKU MEIEeCO00pPa3HOTO MOBEAECHUS B OBITY M TPYNOBOW JEATENBHOCTH B IENAX 9
COXpAaHEHHsI CBOETO 37I0POBbS U OKPYXKAIOLIEN NPUPOIHOM CPE/Ibl; ONACHOCTh BO3IEHCTBHS Ha YKUBbIE
OPraHU3MBbI OTIPEIETIEHHBIX BELIECTB.
PellieHre PaKTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUH HA PACTBOPBI, HCIIOJL3YEMBIE B OBITOBOM U
IIPOM3BOJICTBEHHOMN JE€ATENBHOCTH YeJIOBEKA
Tema 6.2. OcHoBHOe coJiep:kaHue 2 OK 01
Hccnenosanne JlaGopaTopHbie 3aHATHS 2 OK 02
CBOHCTB PACTBOPOB [ JTaGopatopHast paboTa «[IpHroTOBNEHHE PACTBOPOBY. OK 04
[TpuroroBneHne pacTBOPOB 3aJaHHOU (MaccoBOM, %) KOHLEHTpalUU (C MPaKTUKO-OPHUEHTUPOBAHHBIMU 2
BOIIPOCAMHU) U OTIPEJIENIEHUE CPEIBI BOAHBIX PACTBOPOB.
Pelenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COoAepKaHUe TPUKJIATHOTO MOLYJIs)
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOI €ATEILHOCTH YeJ0BEKa 18 OK 01
Xumus B OBITY B (OcHOBHOE CO/lepiKaHue 9 OK 02
TpOU3BOACTBEHHON Teopernueckoe o0yueHue 5 OK 04
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JCATCIbHOCTH
YECJI0BCKA

Hogelimue 1oCTHXKeHUST XUMUYECKON HAYKH M XUMUYECKON TeXHOJIOTHH. Pok Xumuu B obecrieueHun
9KOJIOTUYECKON, SHEPTETUUECKON U MHINEBOM 0€301MaCHOCTH, Pa3BUTHH MEIUIMHEL. [IpaBuia morcka u
aHamM3a XUMHYECKOW HH(QOpManMM M3 pa3IMYHBIX HMCTOYHUKOB (HayuyHas W y4eOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBOM nHpopmaiuu, cetb MTHTEpHET)

HpaKaneCRne 3aHATHSA

[Towick M aHAJNM3 KEWCOB O NMPUMEHEHWH XMMUYECKUX BEHICCTB W TEXHOJIOTHHA C Y4eTOM Oymyien
npoecCHOHANBHOM  NEATENbHOCTH MO  TeMaM:  Ba)KHEWIINME  CTPOMTENbHBIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE ~MaTe€pHalbl, KpacKl, CTEKJIO, KepaMuKa, MaTepuaybl [JIs DJICKTPOHUKH,
HaHOMaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHMKM DSHEPruU, OPraHUYECKHME W MHUHEpaIbHbIC
yI00peHus, JICKapCTBEHHBIEC BEIIECTBA, OBITOBAS XHUMHUSI.

3amuTa: [IpencraBnenue pe3yabTaToB penieHus: KeicoB B popMe MUHH-JIOKIA/Ia C MPe3eHTaluei

OK 07
I1K 2.3.
IK 2.3.

HpOMe)KyTO‘lHaﬂ aTrecranusd 1mo JIMCuHuIJIMHEe (3aqu)

Bcero

72
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3. YCJIOBUS PEAJIU3ALIMM ITPOTPAMMBI YYEBHOM
JACTOUTIIAHBI

3.1. TpeOoBaHusi K MHHHUMAJLHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecne4eHn 10

Jlist peanuzanmuy MPOTpaMMbl  yU4eOHOW JAWCIUIUIMHBI TIPETYCMOTPEHBI
CJICYIONTUE CTIEITUATbHBIC TTOMEIICHUS:

Kabuner «XumMun».

[Tomemienne kabuHETa TOJKHO YIOBIETBOPATH TpeOoBaHusM CaHuTap-
HO-3MHEMHOIOTHYecKuX TpaBuil U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO TUIOBBIM 00OPY/IOBAaHUEM, YKA3aHHBIM B HACTOSILIUX TPEOOBAHUSX, B
TOM YHCJIC CICIHATM3UPOBAHHON y4eOHON MeOeNbi0 W CpeACTBaMU OOydeHUS,
JIOCTAaTOYHBIMH  JUIsI  BBIMIOJIHEHUS TpeOOBaHUW K YPOBHIO MOJTOTOBKH
oOyJarommxcs.

Oo0opynoBaHue y4eOHOro kaduHera:

- HarjsgHble MOCOOMsi (KOMILJIEKThl Y4Y€OHBIX TaOJUIl, CTEHIOB, CXEM,
IJIaKaTOB, MOPTPETOB BHIJAIOIIMXCS YUEHBIX B SI3IKO3HAHMS U JP.);

- JTUAAKTHYECKHE Marepuaibl (3aJaHusl 1 KOHTPOJBHBIX paboT, s
Pa3HBIX BUJIOB OLICHOUHBIX CPEJICTB, IK3aMEeHa U JIp.);

- TEXHMYECKHE cpeacTBa o0OydeHHsS (MEepCOHAIbHBIH KOMIBIOTEP C
JUIIEH3UOHHBIM TMPOrPaAaMMHBIM OO€cCTIeUeHUEM; MYJIbTUMEIUMHBIA IPOCKTOP;
WHTEpPaKTUBHAS JIOCKA, BBIXO]I B IOKAJIbHYIO CETh);

- 3au1bl (OMOIMOTEKA, YNTATIBHBIN 3411 C BBIXOJOM B ceTh IHTEpHET).

3.2. UupopmanuoHHOe oOecneyeHHe peau3auu NporpaMmMbl

Jns peanuzanmu mporpaMMbl  OMONIMOTEUHBIA (POHA 0O0pazoBaTEIHHOM
OpraHu3allid HUMEEeT TMeYaTHble M  DJEKTPOHHbIE O00pa3oBaTelibHbIE U
WH(QOpPMAIIMOHHBIE  PECYPChI, PEKOMEHJIOBAaHHBIC I KCIOJIb30BaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIe MATH JIET C MOMEHTA U3/JaHuS.

OcHOBHBIE TeYaTHbIE U3TaAHUS
1. Xumusa. 10 xmacc. YrryOonéHubeiii ypoBeHb: yueOHuk/ B.B. Epemun, H.E.

Kysemenko, B.W. Tepenun, A.A. Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna.
— M.: IIpocBemienue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 xnacc. YrryOonéuuelii ypoBenb: yueOHuxk/ B.B. Epemun, H.E.
Ky3ssmenko, A.A. Jlpo3nos, B.B. Jlynun; nmox pen. B.B. Jlymuna. — M.:
IIpocemienue, 2022. — 478, [2] c.: ui.

3. Andunorenoa, M. B. Xumwus: y4yeOHUK H TPAKTUKYM JUIsI CPEIHETO

npodeccuoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.

[TonkoB. — 2-¢ u3M., ucnp. u aon. — Mocksa: UznarensctBo HOpaiit, 2022, —

291 c.

3.1leronmuxuna, H. A. O6mas xumus: yueonuk maist CI1IO / H. A. llleronuxuna, JI.

B. Munaesckas. — Canxkr-IlerepOypr: Jlans, 2021. — 164 c.

JlonoJIHUTeIbHbIE HCTOYHUKH
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1.  Xwumws. YruyOneHuslil ypoBeHb. 10—11 kimaccel: pabouas mporpamma K
muaun YMK B.B. Jlynuna: yueOGHO-Meromuyeckoe mocobue / B.B. Epemun,
A.A. lpo3nos, 1.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

2. Meronuueckoe nocobue k yueOuuky B. B. Epemuna, H. E. Ky3pmenko,
B.M. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YTIIyOJIeHHBIH ypoBeHb». 10
kimacc / B. B. Epemun, A.A. JlpozmoB, U.B. Epemmna, B. . MaxonuHna,
O. 10. Cumonoga, 2.10. Kepumor. — M.: [Ilpoda, 2018. — 339 c. : um.

3.  Meroaunueckoe nocodbue k yueoOnuky B. B. Epemuna, H. E. Ky3sMenko,
A. A. [po3goBa u ap. «Xumus. YriayOneHHbI ypoBeHb». 11 kimacc / B. B.
Epemun, A.A. [posnos, N.B. Epemuna, H.B. Boakosa, H.B. ®upcrosa, 3.1O.
Kepumos. — M.: Jlpoda, 2018. — 423 c. : nu.

4. Tycesa, E. B. Xumus gis CIIO: yuebHo-MeToanueckoe nocodue / E. B.
['yceBa, M. P. 3uranmmuna, /. 1. KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: 3neKTpoHHBIA // JlaHb : AIEKTPOHHO-
oubnuoreunass cucrema. — URL: https://e.lanbook.com/book/196096 (nmara
oOpamienus: 14.10.2022). — Pexxum nocTyma: st aBTOPHU3. MOJIb30BaTENEH.

5.  UYepnukona, H. FO. XumMus B J0CTYyITHOM U3JIOKEHUU: Y4eOHOE TTOcOOUE
s crio / H. FO. YepaukoBa. — 2-e uzn., crep. — Cankt-IlerepOypr: Jlanb, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkct: snextpoHHbI // JlaHb:
aJIeKTpOoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/195532
(mata obOpamenus: 14.10.2022). — Pexxum goctyna: i aBTOPU3. MOJIb30BaTENEH.

6. IlleBuunpina, JI. B. Xumusa: yue6noe nmocooue / JI. B. llleBHumnpina, A.
N. AnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — Texcrt: snexkTpoHHbIN // JlaHb: 25eKTpoHHO-OubIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (nmata oOpamenusi: 14.10.2022). — Pexum
JOCTYTIA: JJISl aBTOPH3. MTOJIh30BaTEIICH.

7.  bmunos, JI. H. Xumus: yue6nux nns CIIO / JI. H. baunos, U. JL
[Tepdpunona, T. B. CokomoBa. — 2-¢ uzn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Texct: snexkTpoHHbI // JlaHb:
3JIEKTPOHHO-OnOMmoTeuHas cucrema. — URL: https://e.lanbook.com/book/167183
(mata obpamenus: 14.10.2022). — Pexxum mocTyma: ajisi aBTOpH3. MOJIb30BaTEICH.

8. Tabpumensn, O. C., JIpicoBa, I'. I'. Xumus: kHUTA IS MPEIIOaBATEIIS:
yueb.-meTo1. mocodbue. — M. Akagemus, 2012. - 332 c.

9. UYepuurxoBa H. 1O., MemepsikoBa E. B. Pemaem 3amaun mo xumuu
camocTtoaTenbHo: yueonoe nocooue / H. FO. Uepnukosa, E. B. MemepskoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

10. PesnukoB B. A. COopHUK ympa)kHEHHH ¥ 3a7ad IO OPraHUYECKOM
xumun: yueoHoe nocooue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. —
226 c.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1

11. Kamyctuna A. A., Xampuenko W. I'., Jlubanor B. B. OOmas wu
Heopranudeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JInb6anos — Cankt-IlerepOypr: Jlanb, 2020. — 152 c.

12. Tabpuensu O.C. Xumus: yuel. mist cTya. npod. yueo. 3aBeaenwuii / O.C.
["a6puensu, N.I'. Octpoymos. — M., 2016.- 256 c.

13. Tabpuensa O.C. Xumus qans1 npodeccuil U crnenuagbHOCTEH
TEXHUYECKOTO Tpodmiiss: y4eOHWK Uil CTYH. YYPSKICHHHA cped. mpod.
obopazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-e¢ uszn., crep. — M. :
N3narenbckuil HeHTp «Akanemus», 2017. — 272 c.

HNuTepHeT-pecypcesl

1.hvsh.ru — XXypnan «Xumus B mkosey.

2.https://postnauka.ru/themes/chemistry — nekmuu 1o XWMHH Ha calTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4yHo-nomymnsipHbIii TTPOEKT «IJIEMEHThI OOJIbIIONW Hayku» ((usuka, Xumusi,
MaTeMaThuKa, aCTPOHOMHS, HAyKH O >XKWU3HHU, Hayku o 3emuie). HoBoctu Haykw,
KHUTH, HAYYHO-TIONYJISIPHBIE CTAThH, JICKIIUU, SHIUKIIOTECINH.

4. http://gotourl.ru/4783 (http://potential.org.ru/)

Cailt HayuHO-TIONyJIsIpHOTO KypHana «llorenuunan». XKypuan uzmaércs ¢ 2005 r.,
c 2011 r. — paznen «Xumus».

5. http://gotourl.ru/4785 (http://www.hij.ru/)

CallT Hay4yHO-TIOMYJIIPHOTO XypHana «XuMHS W Ku3HbY». JKypHan wusgaércs
c 1965r.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OtkpplTass 2JEKTpOoHHas OmbmuoTeka XuMuueckoro moptaida «Chemnety,

CONEPKUT yueOHble W HH(POpPMALMOHHBIE MAaTepHalibl JJIsi ILIKOJIBHUKOB U
yuurtenei. B Hell MOKHO HaWTH y4yeOHUKH MO OOIel U HEOPraHUYECKOM XUMUM,
OpTraHWYECKOM XUMHUHU, MYJbTHMEANAMaTepualbl, a TAKXKe 3aJadyd XHMHYECKHX
OJIMMITHA]] C PEIIEHUSIMH, 3a/1a41 BCTYIUTENbHBIX YK3aMEHOB J1J1s aOUTYPUEHTOB.
7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonnsie Marepuanbl 00 oauMmuagax: MOCKOBCKOH TOPOJCKOH,

Bcepoccuiickoii, MenneneeBckoi, Mexnynapoanou. IlpuBenensl 3amaun
TEOPETUUECKUX M DKCICPUMEHTAIBHBIX TYPOB, MOJAPOOHBIEC PEICHUs, CIUCKU U
dboTtorpaduu nodbeaurenei.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CuctemMa AUCTAHIIMOHHOTO OOY4Y€HHs, HaIlpaBJIiCHHass B TIEPBYIO oOdYepeab Ha

MMOATOTOBKY K OJIMMIIMA/IAM BCEX YPOBHEW — OT IIKOJBHBIX A0 MeXayHapOaHOM.
CailT cofepKUT OrPOMHOE KOJIMYECTBO 3aj]lay, CTPYNIUPOBAHHBIX KaK IO TEMaM,
TaKk W T1I0 ojumnuagaMm. Ilo BceM OCHOBHBIM pa3jeiaM XUMHHU TPHUBEAEH
TEOPETUUYECKUI MaTepual U pa3o0opaHbl pelieHUs TUMOBBIX 3a1a4.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

9. http://gotourl.ru/4789 (http://www.nanometer.ru/)
HOpTaJI I1I0 HAHOTCEXHOJIOI'UIM. OCHOBHaSI ocjib — paSBI/ITI/IC O6p330BaHI/IH B

06HaCTI/I HAHOTEXHOJIOTHU u IIoATrOTOBKA K HHTCPHCT-OJIMMITHA/IC e
HAHOTCXHOJOTHUAM.

10.http://gotourl.ru/4790 (http://webelements.com/)

HaI[éX(HaH CIIpaBO4YHasA I/IH(i)OpMaHHH 0 XMMHYECKHUX JJIEMEHTaX M UX CBOMCTBaX

(Ha aHTJIMICKOM SI3BIKE).
11. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3BIYHBIN CAalT O CBOMCTBAX XUMHUUYECKUX DJIEMEHTOB.
12. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexkommepueckuili cailT OHJIalH-0Opa30BaHMs, COAEPKUT MHOTO HHTEPECHBIX

0o0pa30BaTeNbHBIX KYpPCOB U BHUACOJEKUUH JUIsl IIKOJBHUKOB, CTYJIEHTOB U
yuutenei. ECTb HECKOJIbKO KypCOB 110 XUMUHU.

13. http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical Abstract Service — camblii aBTOPUTETHBII B MHUPE XUMHUHU

MH(OPMAIMOHHBIA HHTEPHET-pECypC (CaUT TUIATHBIN).
14. http://www.organic-chemistry.org/
HOpTaJ'I 110 OpFaHH‘IGCKOﬁ XUMHHU Ha aHTJIUUCKOM SI3BIKE.
15. http://www.xumuk.ru
CaliT 0 XMMHH: KJIACCUUYECKHUE yLIC6HI/IKH, CIIPAaBOYHUKH, DHIOUKIIOIICANH, ITOUCK

OpTraHWYECKUX U HEOPTAaHUYECKUX PEAKLINN, COCTABICHUE YPABHEHUN PEAKLUN.
16. http://orgchemlab.com/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

Kontposie u oOyueHus
IOPOBEICHUS  MPAKTUYECKUX

J'Ia60paTOpHBIX pa60T, TCCTUPOBAHHA, a4 TAKIKC BBIITOJIHCHUA O6yan0HlHMHCH

OILICHKAa PE3YyJIbTATOB OCYHICCTBIIACTCA

npernojaBaTesieM B Ipolecce 3aHATUH U
WHINBUIYAIBHBIX 3aJaHUi, TPOEKTOB, HCCclenoBaHUU. Pe3ynbTarel 00ydeHUS
OTIPENETSAIOT, YTO OOyJaroImnecs: JTODKHBI 3HATh, TIOHUMAaTh M JEMOHCTPHPOBATH
0 3aBEPIICHUH U3yUYCHHSI TACIIUTLTIAHBI.

Jlist hopmMupoBaHms, KOHTPOJIS M OICHKHA Pe3yJIbTaTOB OCBOCHUS y4eOHOU
JTUCITUTITMHBI UCTIOB3YETCSl CUCTEMA OIICHOYHBIX MEPOTPHUSITHH, MPEACTaBIISIONIAS
cO0O0i KOMITJIEKC Y4YeOHBIX MEPOIPHUSATHI, COTJIACOBAHHBIX C pe3yJbTaTaMH

obyuenus u chopmyaupoBaHHeix ¢ ydetom DOI'OC COO (mpeameTHbie

pe3ynbTathl 1o aucuirae) u @I'OC CIIO.

Tunsl oeHOYHBIX

XUMHUYECKHX HJIEMEHTOB
U IPUPOJA XUMUYECKOU
CBA3U

(hopMyIBl COeTUHEHUN B
COOTBETCTBHH CO
CTCTICHBIO OKHCIICHUS
XUMHUYECKHX JJIEMEHTOB,
MCXOJS U3 BAJICHTHOCTH U
AMEKTPOOTPHUIATENEHOCTH

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHus .
MeponpUuATHI
| OcHoOBHOE co/lep:KaHue
1 ®opMyJIHpPOBATH
Pa3nea 1. OcHoBbI PMYJHP
0a30Bble MOHATHS H
CTPOEHMS BellecTBa
3aKOHbI XUMHHU
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB

XHUMUYECKHX DJIEMCHTOB U
IIPUPOJA XUMUYECKOU CBSI3H».
2. 3ama4n Ha COCTaBJICHUE
XUMUYECKHUX (Hopmy
JIBYXaTOMHBIX CO€IMHEHUN
(okcumoB, cynb(pHIOB,
TUAPUIOB U T.IL.).

3. 3amaHus Ha UCITOJb30BaHUE
XAMHYECKON CUMBOJIMKH H
Ha3BaHUM COCIMHECHUM 110
HOMEHKJIAType
MEXIYHAPOJIHOTO COI03a
TEOPETUYECKOUN U
MPUKITIATHON XUMUH U
TPUBUAIBHBIX HA3BAHUU IS
COCTaBIICHHSI XUMHYECKUX
dhopMysT TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pUI0B, THAPUIOB U T.I1.)
U IPYTUX HEOPTaHUIECKHUX
COCIMHEHMI OTICIbHBIX
KJIaCCOB
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKOH U
tabmuma J[.1.
Menpeneena

XapakTepu3oBaTh
XUMUYECKHE HJIEMEHTHI B
COOTBETCTBHHM C MX
I10JIO)KEHHUEM B
IIEPUONYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

1. Tect «MeTamnuueckue /
HEMeTaJlJIMYeCKHUE CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHUX DJICMCHTOB B
COOTBETCTBUE C HX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
MEPUOUYECKON CUCTEME
XHUMUYECKHX djieMeHToB J[. 1.
Menneneesay.

2. IIpakTryeckue 3aJaHus Ha
YCTaHOBJICHHUE CBSI3H MEXKY
CTPOCHHUEM aTOMOB
XHUMUYECKHX DJIEMCHTOB U
MEePUOIUYECKUM H3MEHEHUEM
CBOMCTB XMMHYECKHUX
3JIEMEHTOB U MX COCIUHEHUI
B COOTBETCTBHH C
nonoxenueM llepuoandeckoit
CHCTEME.

3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3aLnio
XHUMUYECKHUX DJIEMEHTOB:
«Merannnyeckue /
HEMETAININYECKUE CBOMCTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
AJICKTPOHHBIM CTPOCHUEM U
MIOJIOXKCHUEM B
NIEPUOIUYECKON CUCTEME
XHUMUYECKHUX DJICMESHTOB
J.11. MenneneeBay

Paznea 2. Xumuueckue
peakuun

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKIui

KonTtpoasnas padora
«CTpoeHue BenecTsa u
XHMHYeCKHe PeaKkium»

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakuuii

CocTraBisATh peakuu
COEIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIleHu,

1. 3amaun Ha cocTaBICHUE
YpaBHEHUH pEaKIUM:
— COEIMHEHMS, 3aMEICHMUS,
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

OKHUCIIUTENLHO-
BOCCTAHOBHUTEIILHEIE
peakiu

pa3ioXeHus, 0OMEHa;

— OKHCJIMTEBHO-
BOCCTAaHOBUTEIILHBIX PEaKIIHiA
C WCIOJIH30BAaHUEM METO/1a
AJIEKTPOHHOTO OallaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIIECTBA UIIN 00bEMa

ra30B 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJTHOTO U3
YYaCTBYIOUIMX B PEaKIUH
BEIIIECTB; PacU&ThI

Macchl (00bEMa, KOJIMUeCTBa
BEIIIECTBA) IPOYKTOB
peaKIuu, eCIii OJTHO U3
BEIIICCTB UMEET IPUMECH

2.2

DNeKTpoNUTHYECKast
IUCCOLMAIUI U MOHHBIN
o0MeH

CocraBnaTh ypaBHEHUS
XUMHAYECKHUX PEaKIUH
MOHHOTO OOMeHa ¢
ydacTuem
HEOPraHN4YeCKUX BEIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaKIuii ¢ y9acTHEeM KHUCIIOT,
OCHOBaHMI U COJIEM,
YCTaHOBJICHHE NU3MCHCHHS
KHUCIIOTHOCTH CPEJIbI

2. JJabopaTtopHas pabota
"TUIBI XUMHUYECKUX peaKiiuii"

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BeleCTB

HccaenoBarb cTpoeHue U
cBOlicTBa
HEOpPraHu4ecKux
BellecTB

KonrtpoabHnas padora
«CsBoiicTBa
HEOPraHUuYeCKHX BelleCTB»
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «HomeHnkmarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYITBI UITH
COCTaBJICHUE XUMUYECKOMN
(bopMyIbI HCXOS U3
HA3BaHUS BEIECTBA 110
MEXKTYHapOAHON WU
TPUBHUAIBHON
HOMEHKJIAType».

2. 3alauu Ha pacyer
MacCOBOH 101U (MaccChl)
XUMHUYECKOTO JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. I[IpakTudeckue 3a1anus 1o
KJaccu(ukanuu,
HOMEHKJIaType ¥ XUMUYECKUM
dbopMynaM HEOPraHUYECKUX
BEIIECTB PA3JIMYHBIX KIIACCOB.
4. IlpakTyeckue 3alanus Ha
ONpEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUIA
XUMHUYECKOH CBSI3U U THIMA
KPUCTATMYECKON pelIeTKu

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcraHaBiauBaTh
3aBUCHUMOCTH (PU3UKO-
XHMHYECKHUX CBOHCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPHUCTAJUTMYECKOMN
pereTku

1. Tect «OcobeHHOCTH
XHMHYECKHX CBOMCTB
OKCHJIOB, KHCIIOT, OCHOBaHHIA,
aM(OTEpPHBIX THIPOKCHUJIOB U
coIeiiy.

2. 3agaHus Ha COCTaBJIICHUE
YpaBHEHUN XUMHUYECKUX
pEaKIUi C y4aCTHEM MPOCTHIX
U CIIO’KHBIX HEOPTaHHMUECKUX
BEILIECTB. OKCUIOB METAJLJIOB,
HEMETAIJIOB U aM(OTEPHBIX
9JIEMEHTOB; HEOPTAHUYECKUX
KHUCJIOT, OCHOBaHUM U
aM(OTEpHBIX THIPOKCUIOB,
HEOpPraHWYECKUX COJIEH,
XapaKTEePU3YIOIINUX UX
CBOICTBA U CIIOCOOBI

25




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

IIOJIy4EHUSI.
3. IIpakTrko-
OpPUEHTUPOBAaHHBIE
TEOPETUYECKUE 3aaHus Ha
CBOMCTBA U ITOJIy4YCHUE
HEOPraHUYECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

Nnenrudukarnus
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarts
KaueCTBEHHbBIC PEAKIINU
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
M0 COCTABIICHUIO XUMHYECKHIX
peakuuii ¢ yyactueM
HEOPraHMYECKUX BEIIECTB,
UCIIONIB3YEMBIX IS KX
UJCHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHuvYecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BelIECTB

KonrtpoabHnas padora
«CTpoeHue U cBOICTBa
OpraHuYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIAaTypa
OpPraHUYECKUX BEILECTB

Knaccugpunuposars
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHUH C MX
CTPOEHHEM

1. 3ajaHus Ha cocTaBICHUE
Ha3BaHUH OpraHNYecKUX
COCIMHEHUH 110 TPUBUAIILHON
WIM MEXAYHapOAHON
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3agaHus Ha COCTaBJIICHUE
MOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (hOpMYyII
OpraHMYECKUX BEIIECTB
OTJIENBbHBIX KJIACCOB.

3. 3amaum Ha onpeaeneHue
npocreiient GopmyIbl
OpPraHMYECKON MOJIEKYJIBI,
UCXOS U3 DJIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHM4eCcKuX
COECIMHEHU I

VcranaBiuBarth
3aBUCHUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
OPraHN4YeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3amaHus Ha cOCTaBICHUE
YpaBHEHUH XUMHUYECKUX
peaKIuil ¢ yyacTUEM
OpFaHI/I‘—IeCKI/IX BCIIICCTB HaA
OCHOBAHHH HX COCTaBa U
CTPOECHHUS.
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THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MepOonpUATHH
2. 3amaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINUX
XAMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX PeaKLUi
Y TEHETUYECKOM CBSI3U
OpPraHUYECKUX BEIIECTB
Pa3HbIX KJIACCOB.
3. PacueTHnle 3a1a4yu 11O
YPaBHEHUSIM PEAKLHi C
Y4aCTHEM OPTaHMYECKUX
BEIIECTB.
4. JIaboparopnas pabota
“IIpeBpameHus
OpPTraHUYECKUX BEIECTB MPHU
HarpeBaHuu"
4.3 | OK01 |Unentudukamms Hccnenosath 1.IIpakTuko-
OK 02  |opranuyecKkux BEIIECTB, [KAYECTBEHHBIC PEAKLIUA  |OPUEHTUPOBAHHBIC 3aaHUs
OK 04 |ux 3HaueHue u OpraHUYECKUX 10 COCTaBJIEHUIO XUMHUYECKHUX
MIPUMEHEHNE B OBITOBOW |COEIMHEHUHN OTACNbHBIX |pEaKIHil ¢ yyacTHEM
Y MIPOU3BOJCTBEHHOMN KJIacCOB OpraHWYECKUX BEIIECTB, B T.4.
JESTeTbHOCTH YeJIOBEKa UCIIOJIB3YEMBIX IS UX
uAeHTU(UKAINY B OBITY U
MPOMBIIIUICHHOCTH.
2.Jlaboparopnas paboTa:
“Unentuduxarms
OpPTraHUYECKUX COECTMHEHUM
OTJIENbHBIX KJIACCOB”
5 Pazpeua S. XapakrTepu3oBaThb
Kuneruveckue u BJIMSIHHE PA3JINYHbIX
TepMOAHMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEpPHOCTH PaBHOBeECHE U CKOPOCTh
NPOTEKAHUSA XHMHUYECKHX peakuuii
XHMHYECKHX peaKkuui
5 | OKO01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02  |peaknuii. XuMHUYECKOE |BIMSHHE KOHLIEHTPALlUN  |TEOPETUYECKHE 3aJaHUS Ha

paBHOBecHe

pearupyronux BemecTB U
TEMIIEPATypbl HA CKOPOCTh
XUMHUYECKHUX PEAKIUH
XapakTepu3oBaTh
BIIUSIHUE U3MEHEHUS

aHann3 (paKTOpoB, BIUSIOMINX
Ha U3MEHEHHE CKOPOCTH
XUMHYECKON peaKIIHu.
[IpakTUKO-OpHEHTUPOBAHHBIE
3a/laHus HA IPUMEHEHHE
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THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MeponpusiTHil
KOHIIEHTpaluu Bemiects, |npunuuna Jle-latense mis
peaKkuuu cpeasl U HAXO0X/ICHUs HAIIPaBJICHUS
TEeMIEpaTypbl HA CMEILIEHUs PaBHOBECUS
CMEIICHUE XUMUYECKOTO |XUMHUYECKON peaKkuu u
paBHOBeECHs aHaym3 (PaKTOPOB, BIUSIONIUX
Ha CMEIICHUE XUMUYECKOTO
paBHOBeECHs
6 HccaenoBatb HCTHHHBIE
Pa3znen 6. PacTtBopbl  |pacTBOpPBHI € 32 IaHHBIMUI
XapaKTepUCTUKAMU
6.1 | OK 01 [Tonsitue o pactBopax  (Pa3nuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpbI PacTBOPOB.
2. IIpakTuko-
OpUEHTUPOBAHHBIC PaCUETHHIC
3a/laHus Ha IUCTIEPCHBIE
CHCTEMBI, UCTIOJIb3yEMBIC B
OBITOBOM U
MPOU3BOACTBEHHOMN
JeSTeTbHOCTH YelIOBEKa
6.2 | OKO01 |HMccnenoBanue cBoiictB |MccnenoBath GU3HKO- JlabopaTtopHnas pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
WCTUHHBIX pacTBOPOB
Il | IlpodeccuoHanbHO-OPUEHTHPOBAHHOE CO/lepPKaHue (CopepKaHue NPUKIATHOT0 MO1YJIs1)
7 Paszpnen 7. OuenuBath nocJjieacTBus |3ammTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayiuei
NMPOM3BOACTBEHHOI NMPOU3BOJACTBEHHOI npogeccHOHATbHOM
AesiTeJIbHOCTH JesiTeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YeJI0BeKa ¢ MO3u LUt
IKOJIOTHYEeCKOH
0e3onmacHoOCTH
OK 01 Xumus B OBITY U OnenuBath nociencteus |Keiic (¢ yuetom Oymymieit
OK 02 |[npou3BOACTBEHHOMN OBITOBOM 1 npodeccuoHaIbHON
OK 04 |medarenbHOCTH YellOBEKa |IIPOU3BOACTBEHHOMN JIeSATETbHOCTH)
OK 07 NeITEILHOCTH YeJIoBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB:
IIK 2.2., no3urui dxonoruueckor | 1. Iloremnenne kimmMara u
TIK 2.3. 0€e30I1aCHOCTH BBICBOOOKIEHHUE Ia30BBIX

THUAPATOB CO JIHA OKEaHa.

2. bBynymue marepuansl st
aBHa-, MallIuHO- U
pruOOPOCTPOCHHUS.

3. HoBble MaTepuansl ams

28




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

COJTHEUHBIX OaTapeil.
4. JlexapcTBa Ha OCHOBE
PaCTUTENBHBIX MpPErapaToB
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